Cerebral events occur more often in the postpartum period and are associated with hypertensive diseases of pregnancy. Superimposed with pre-eclampsia, these cause severe complications. Posterior reversible encephalopathy syndrome occurs because of acute elevation of blood pressure above the upper limit of cerebral blood flow auto-regulation. We present a case of posterior reversible encephalopathy syndrome that developed with superimposed pre-eclampsia resulting in intraparenchymal haemorrhage and maternal death. (Hong Kong j.emerg.med. 2016;23:297-300) 
Introduction
Posterior reversible encephalopathy syndrome (PRES) or postpartum cerebral angiopathy (PCA) was first described by Hinchey et al in 1996 as reversible posterior leukoencephalopathy syndrome.
1 PRES occurs as a result of acute elevation of blood pressure above the upper limit of cerebral blood flow autoregulation. PRES or PCA is a clinical/radiological/ pathological condition associated with various symptoms including altered state of consciousness, headache, encephalopathy, convulsion and cortical visual disturbances. 2, 3 The clinical signs and symptoms of PRES are non-specific. Therefore, diagnosis is usually confirmed by radiological findings. These features of PRES appear to be caused by subcortical vasogenic oedema in the parietal and occipital lobes. The condition is reversible in most of the patients who are diagnosed and treated appropriately. All the clinical signs, symptoms and radiological findings return to normal within days to weeks. 3, 4 Obstetric causes of PRES are commonly associated with hypertensive disorders such as pre-eclampsia, eclampsia, thrombotic thrombocytopenic purpura and systemic lupus erythematosus. [5] [6] [7] We report a case of maternal death following PRES with intracerebral haemorrhage in a late post-partum patient with superimposed pre-eclampsia.
Case
A 42-year-old pregnant woman (gravida 7, partus 4, with one previous Caesarean section and abortus 2) was admitted to the obstetrics service at our institution at the 26th week since her last menstrual period; her blood pressure was 190/110 mmHg on arrival. On ultrasound examination, foetal biometric measurements were consistent with a 22-week pregnancy, but with no foetal cardiac activity and an intact placenta. In laboratory tests haemoconcentration (haemoglobin 14.1 g/dL), elevated lactate dehydrogenase (317 U/L) and proteinuria 1+ were found using a urinary dipstick test. She had a medical history of chronic hypertension for 6 years. Our diagnosis was of superimposed pre-eclampsia because of new onset proteinuria and foetal death. Control blood pressure values were 150/100 and 140/90 mmHg. She had no prodromal symptoms of eclampsia. Magnesium sulfate treatment had not been administered. Induction of labour performed with misoprostol tablets orally every 4 hours for termination of the pregnancy. She was discharged after a vaginal delivery and complete placental separation on the first postpartum day with mild hypertension (140/90 mmHg).
Vaginal bleeding was seen during an ultrasound examination on the 11th postpartum day. Blood pressure was 140/80 mmHg. Drainage was performed with a Karman cannula (No. 7) and she was discharged after the operation. On the evening of the same day she was brought to the emergency service by her relatives with complaints of meaningless speech-repeating the same words-and seizures with spasms in both arms and legs. Three days before admission, she had experienced a headache with photophobia and partial visual loss. Her blood pressure was 180/100 mmHg. A neurological examination demonstrated total aphasia, and deep tendon reflexes were absent in all limbs. The investigations showed a normal haemogram, biochemistry and coagulation profiles. An urgent computed tomography (CT) scan of the cerebrum showed an intraparenchymal haemorrhage (80 x 36 mm) in the left middle cerebral artery territory in the temporal lobe and interstitial oedema in both occipital lobes suggestive of PRES (Figure 1 ). The patient was admitted to our intensive care unit and connected to mechanical ventilation with continuing generalised tonic clonic seizures after intubation. She was referred to our Neurology and Neurosurgery departments. Anticonvulsive and anti-hypertensive treatments were ordered. Immediate emergency surgery could not be done because of the extensive haemorrhaging. Magnetic resonance imaging (MRI) angiography could not be performed because of her clinical instability. Despite intensive medical treatment for the intracerebral haemorrhage and complications, the patient died on the 10th day in the intensive care unit.
Discussion
Most cerebrovascular events of pregnancy (cerebral infarctions and intracerebral haemorrhages) occur during the post-partum period rather than before. Affected patients typically have uncomplicated pregnancy and labour. PRES or PCA are most commonly associated with pre-eclampsia/eclampsia, HELLP syndrome (haemolysis, elevated liver enzymes, and low platelet count) and chronic hypertension, which have similar clinical, radiological and pathological findings. Cases of PRES in pregnancy without pre-eclampsia and prior to the 20th week of gestation cases have been reported. 8, 9 Although PRES is often seen in the late post-partum period, there have been cases reported in the early period. 10 Here we report a case of superimposed pre-eclampsia and PCA in the second trimester. Obstetrical complications such as placental abruption, foetal growth retardation and cerebrovascular events are more common in this situation than are other hypertensive disorders. In our case, pregnancy had been complicated with foetal growth retardation, foetal death, postpartum cerebral intraparenchymal haemorrhage and PRES in the late postpartum period, which resulted in maternal death. The diagnosis, management and appropriate treatment of PRES are important for preventing irreversible ischaemic damage that can cause irreversible neurologic sequelae, such as epilepsy, cerebral haemorrhage and maternal death. 5, 11 Because of the possibility of progression to such adverse neurologic sequelae and maternal death, it has been proposed to rename PRES as 'Potentially Reversible Encephalopathy Syndrome', to emphasise that reversibility is not spontaneous but is usually the consequence of appropriate treatment. 12 How can we diagnose these patients before complications develop? The clinical signs and symptoms of PRES are non-specific, so radiology is needed to confirm the diagnosis. In the literature, the most common symptom of PCA is headache, which begins a few days before admission. Other typical symptoms often occur at the time the condition becomes complicated. In obstetric patients, typical symptoms are seizures (45%), cortical visual disturbances (34%), altered mental status (19%), and focal lesions (4%). Complete cortical blindness can also be seen in patients with visual disturbances (17%). 13 Headache is reported in about 40% of postpartum women, especially within first week.
14 Pregnant and postpartum women with new headaches must be screened for pre-eclampsia. Headaches in such patients often involve bilateral throbbing accompanied by blurred vision and scintillating scotomata. Migraine tends to occur as unilateral throbbing or pulsatile headaches accompanied by nausea, vomiting, and photophobia or phonophobia during attacks. Migraine usually improves during pregnancy and headache features are similar to those seen prior to pregnancy. Migraines often recur in the postpartum period with a precipitous drop in oestrogen levels. 15 Patients with sudden onset of severe, worsening or new-onset headaches different from typical migraine headaches, headaches accompanied by altered mental status, seizures, papilloedema, visual disturbances, or focal neurological signs or symptoms need prompt investigation. 16 Many of the clinical signs and symptoms of PRES are non-specific, so diagnosis needs confirmation by neuroimaging findings. MRI typically shows bilateral hyperintensity on T2-weighted images and fluidattenuated inversion recovery (FLAIR) images, which is indicative of subcortical oedema in posterior parietal lobes, occipital cortex or subcortical white matter. 3 MRI is superior to CT for diagnosing this entity because CT imaging often only reveals normal cerebral findings in patients with PRES. Thus, MRI is the most appropriate neuroimaging technique for diagnosing PRES and demonstrating changes in brain lesions. 6 However, in our case, diagnosis had been made with CT, T1-weighted imaging that showed intraparenchymal bleeding in the left middle cerebral artery on the temporal lobe and interstitial oedema in both occipital lobes. These neuroimaging findings were suggestive of PRES. Cerebral haemorrhage rates in patients with PRES are between 5% and 17% as reported in case series. 3, 17, 18 Hefzy et al reported the largest case series and demonstrated the relationship between cerebral haemorrhage and PRES. They described three different types of cerebral haemorrhage with equal frequency: parenchymal haematoma, subarachnoid blood in the cortical sulci and minute haemorrhages (<5 mm) in the brain parenchyma. Haemorrhage was identified least frequently in patients with eclampsia/delayed eclampsia. 18 Hypertension for longer than 4 years is significantly associated with the occurrence of superimposed preeclampsia. 19 The duration of hypertension prior to pregnancy was 6 years in our case. Superimposed preeclampsia occurred in the second trimester at 26 weeks of gestation. In our opinion, this prolonged hypertension and aggravation during pregnancy led to PRES and a large intraparenchymal haemorrhage. Because of this severe clinical situation, CT imaging was sufficient to make a diagnosis.
Conclusion
Clinicans need to be alert to the possibility of PRES in pregnant women. We must warn patients and their relatives when a pregnancy is complicated with hypertensive disorders such as pre-eclampsia, eclampsia and especially superimposed pre-eclampsia. They should be wary of sudden onset of severe, worsening or new-onset headaches different from usual migrainous headaches, of visual disturbances, altered mental status, seizures or focal neurological signs/ symptoms and should report to an emergency department immediately. Early diagnosis, management and appropriate treatment of PRES are important to prevent irreversible ischaemic damage, haemorrhage, neurological sequelae or maternal death.
